INTRODUCTION
Introduction: The prevalence of hypertension ranges between 10 to 20% in Nigeria. Studies elsewhere have revealed left ventricular diastolic dysfunction to be highly prevalent in hypertension.
The prevalence of hypertension in adults all over the world, using the cut off of 160/95mmHg as at 1984 was estimated at 10 to 16%
1 . By now, with the adoption of 140/90mmHg, the prevalence is obviously much higher! As at 1972, Akinkugbe had put the prevalence in the adult African population as 10 to 15%
Objective: To evaluate the prevalence of diastolic dysfunction in adult hypertensive Nigerians. Patients and Methods: One hundred and five (105) hypertensive patients, with ages ranging from 18 to 85 years, were enrolled between November 1998 and January 2000. These were divided into 3 groups of 35 each, according to levels of diastolic blood pressure as mild, moderate and severe hypertension. The weight, height, body surface area, body mass index, heart rate and systolic as well as diastolic blood pressures were checked. They were all investigated with M-mode, two-dimensional and pulsed Doppler echocardiographic techniques.
. Ahren A survey by the expert committee on non communicable diseases in Nigeria revealed the prevalence of hypertension in adult Nigerians aged 15 years and above, to be 11.2%, (4.33 million) using 160/95mmHg as the cut off, with rates in the rural and urban communities of 9.8% and 14.6% respectively
Conclusion:
The findings from the study show that diastolic dysfunction is highly prevalent in unselected adult Nigerian patients with primary hypertension. This result is in keeping with, and even outstrips, the findings in other related works.
9
. Adjusting these, with the cut-off point of 140/90mmHg, these results would lead to a current prevalence rate of 17 to 20% (7.8million) 10 It is recommended from this study, that as much as practicable, hypertensive patients be evaluated with Doppler echocardiogram in order to detect the early effects of hypertension on the heart, especially as represented by diastolic dysfunction, with a view to affecting the management outcome.
. Left ventricular diastolic dysfunction is the first discernible manifestation of heart disease in hypertensive patients 11, 12 . Pulsed Doppler transmitral echocardiography can detect left ventricular (diastolic) filling abnormalities in patients with hypertension even before any clinical or electrocardiographic abnormalities are present Keywords: Prevalence, diastolic dysfunction, hypertensive Nigerians. 13, 14 .
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The diastolic phase of the cardiac cycle is divided into the isovolumic relaxation period and three filling phases. These filling phases include the rapid filling (diastasis) and atrial filling. The highest velocity during the early rapid filling period is what is recorded in Pulsed-wave transmitral Doppler tracing as the E wave velocity, while the highest velocity during the atrial contraction (late filling) period is traced as the A wave velocity. The A:E ratio, which is the index for diastolic dysfunction, is calculated/derived from the ratio of the peak atrial filling velocity to the peak early ventricular filling velocity. In normal situations the A:E ratio is less than 1. In diastolic dysfunction the A:E ratio is equal to or greater than 1
• Group I: diastolic blood pressure 96-104 mmHg • Group II: diastolic blood pressure 105-114 mmHg • Group III: diastolic blood pressure 115 mmHg and above
Thirty five healthy normotensive subjects, matched for age and sex, were also enrolled. These served as controls. They were chosen from medical students, hospital staff and other subjects undergoing clinical check up and found to be healthy. 15, 16 . The prevalence of left ventricular diastolic dysfunction in hypertension has been well documented. This ranges from 46 to 68% in various works in Caucasians Each subject underwent M-mode, two dimensional and Doppler echocardiography, with a Siemens Sonoline CD echocardiographic machine, equipped with a 3.5HZ transducer, a video recorder and print our processor. Left parasternal and the apical four chamber views were used as indicated. [17] [18] [19] [20] .
SUBJECTS AND METHODS
The study group was drawn from consecutive hypertensive patients attending the medical out patients (MOP) and Cardiac clinics of the University of Nigeria Teaching Hospital (UNTH), Enugu. All adult patients, of both sexes, newly diagnosed to have primary hypertension and those who have not been on antihypertensive treatment for at least two weeks prior to recruitment and who gave informed consent were included in the study.
Statistical Analysis: Data were expressed as mean and standard deviation. Comparisons between groups were performed using the analysis of variance (ANOVA). P values less than 0.05 were regarded as significant.
Ethical Approval: Clearance was obtained from the University of Nigeria Teaching Hospital ethical committee. Six hundred and ninety two (692) volunteers were recruited, over a period of fifteen months, from November 1998 to January 2000. One hundred and five (105) patients met the inclusion criteria which included:
RESULTS
During the fifteen month study period, a total of 692 patients were screened. One hundred and five of these met the inclusion criteria. Thirty-five controls mainly from the hospital workers and students, were also studied. The study population included 69 males and 71 females, their ages ranged from 18 to 85 years. a. Absence of clinical, electrocardiographic or echocardiographic evidence of secondary hypertension, valvular, congenital and ischaemic heart diseases, as well as diabetes mellitus, heart failure and renal diseases b. Normal haematological and biochemical indices.
The clinical characteristics of the patient groups and normotensive controls are summarized in Table 1. No significant difference in age, body surface area, body mass index and heart rate was found among the subjects. As a result of the selection criteria, the systolic and diastolic blood pressures differed very significantly across the groups (P<0.0001).
Primary hypertension was diagnosed in subjects showing diastolic blood pressure values ≥ 95mmHg using the WHO classification 21, 22 and the Nigerian Non-Communicable Diseases Expert Survey cut off point 9 , which were prevailing at the time the study. Blood pressure was evaluated on at least three separate visits, in lying position, and the average of the three readings was used for the study. Table 2 reveals that the A:E ratio (diastolic dysfunction index) was significantly different across all the subject groups (p<0.005; ANOVA). There was also a significant difference between the mean values of diastolic dysfunction index of A:E ratio The patients were divided into 3 groups of 35 each according to levels of diastolic blood pressure. in all the subject groups. These ranged from 0.94 in normotensive to 1.23 (mild), 1.27 (moderate) and 1.33 (severe), respectively. Table 3 shows that 99 (70.7%) of the total study population had diastolic dysfunction. Diastolic dysfunction indices of A:E ratio ≥ 1 across the groups was statistically significant as shown in the table (chi square analysis: P value < 0.0001). Also as shown from the table, 12 (34.29%) of the 35 normotensive control group had diastolic dysfunction, as contrasted to 87 (82.86%) of the 105 hypertentsive subjects. The prevalence of the diastolic dysfunction progressively rose from mild (74.29%; 26 of 35), moderate (80%; 28 of 35 subjects), to 94.29% (33 of 35 subjects) in the severe hypertensive groups, respectively. 
DISCUSSION
It is also observed that the study population had a comparatively higher rate than neighbouring Cameroon, with comparable number of patients studied (105 versus 98) and the same geo-racial setting. It could be argued that the higher prevalence of hypertension in the country of study (Nigeria)
The overall prevalence of diastolic dysfunction in the hypertensive groups in this study was 82.86%. This is as matched with the normotensive control, with 34.29%. This result is in keeping with, and even higher than findings in other studies 10 may partly contribute to the significantly increased prevalence rate of diastolic dysfunction among these hypertensive subjects. All these postulates lend themselves to further detailed study in future. [17] [18] [19] in Europe (46%-48%).
The works of Kingue et al in Cameroon1 23 , and Balogun and Co-workers in Nigeria 24 earlier referred to, documented 67.4% and 58% prevalence, respectively.
The main limitation of pulsed Doppler echocardiography, especially with regards to the A:E ratio, is that determination of diastolic function by this technique is imprecise. It permits only an indirect measure of diastolic function in relation to left ventricular filling, since it cannot assess all the factors influencing left ventricular diastolic filling directly, particularly the confounding physiological variables. Combined alterations of these influencing factors may actually "pseudonormalize" the transmitral flow pattern, thus complicating the evaluation of diastolic filling, especially with the presence of both prolonged relaxation and restrictive filling abnormalities However, Philips et al 25 rather discovered abnormal left ventricular filling rates only in patients with systolic blood pressure (SBP) higher than 130mmHg, but not in those patients with SBP lower than 130mmHg. Contrariwise, Gardin et al 26 in a study in a group of 21 mild hypertensive patients, found normal values of peak E velocity, peak A velocity and normal A:E ratio, with no diastolic dysfunction in the hypertensive group. This result has, however, been attributed to the fact that Gardin and his associates had relatively low blood pressures in the hypertensive group they studied (clinic blood pressure: 147.9/95.8mmHg; average 24 hours blood pressure: 137.1/83.2 mmHg). 15, 28, 29 .
CONCLUSION
This study has shown that there is a high prevalence of left ventricular diastolic dysfunction in adult Nigerians with primary hypertension. This becomes of great importance, especially as until recently, left ventricular diastolic dysfunction was more often assumed than directly demonstrated in the presence of hypertensive conditions. It would be noted that the prevalence rate for the patients in Group I in our study (74.29%) approximated to those found in London by Mayet et al (68%) 20 and Kingue et al in Cameroon (67.4%) 23 . This was with a mean diastolic blood pressure of 99 mmHg for these Group 1 patients. The greater proportion of the total 82.86% prevalence rate found in the study was contributed to by Group II (prevalence rate 94.29%; diastolic blood pressure 109mmHg) and Group III (prevalence rate 94.29%; mean diastolic blood pressure, 124mmHg) patients. This may suggest that the black population represented by the study have significantly more severe forms of hypertension than in the comparable study population especially in the Caucasians, as documented in literature.
It is recommended from this study that hypertensive patients, as much as practicable, be evaluated with Doppler echocardiogram in order to detect the early effects of hypertension on the heart, especially as represented by diastolic dysfunction.
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The possibility that these patients may stay longer without treatment before presenting at the hospital, due to socioeconomic factors, as compared to their counterparts in other parts of the world with higher standard of living, may also offer a possible explanation REFERENCES 27 . Balogun et al 24 had noted that cost in obtaining needed investigations in various cardiac diseases reduces access of those in the low socioeconomic class, who are quite many in Nigeria. 
